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(54) Ink cartridge and printer 

(57) An ink cartridge includes a bag filled with ink 
and sealed. The bag is housed in a cartridge case. The 
bag is formed out of a laminate including a ductile film 
and a rigid film which are laminated together. The case 
has a hole, through which a hollow needle can protrude 



from the outside into the case and pierce the bag to take 
out ink from the bag. The laminate has such a sealing 
effect that, when it is pierced by the needle, the pierced 
hole is blocked. The cartridge is suitable for an ink jet 
printer. 
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Description 

The present invention relates to an ink cartridge for 
storing liquid ink lor use with an inkjet head or another 
print head, and supplying the ink to the head. The in- 5 
vention also relates to a printer with which such a car- 
tridge can be used. 

Ink cartridges for use with ink jet printers etc. are 
classified into a group of cartridges each fixed to a print 
head, and another group of cartridges each removably 
fitted to a print head. The removable cartridges each in- 
clude an ink tank made of resin. The tank houses a 
foamed or porous member impregnated with ink. The 
tank has an ink supply port through which ink can be 
discharged to the head. The tank also has an air vent 
hole through which air is taken in from the outside when 
ink is consumed. 

For example, U.S. Patent No. 5,631,682 discloses 
an ink supply device including a case which houses a 
foamed or porous member. This member is impregnat- 
ed with ink and wrapped in a film in bag form. The case 
has an ink supply port projecting into it and connected 
to the print head of a printer. When the impregnated and 
wrapped member is inserted into the case, the project- 
ing port presses the member, piercing the film so that 
ink is supplied through the port to the head. It is possible 
to exchange ink by replacing only the impregnated and 
wrapped member, without throwing away the case, and 
without the user's hands being smeared with ink. 
Recently, a very small portable ink jet printer has been 
invented as disclosed in Japanese Patent Laid-Open 
Publications No. 8-295096, No. 8-298568, No. 9-85994 
and U.S. Patent No. 5,634,730. For such a small printer, 
a cartridge of the foregoing type is not suitable which 
needs relatively large volume to house in a case a 
foamed member impregnated with ink. In order that a 
printer may be portable, it is necessary to completely 
prevent ink from leaking out of the connection between 
the print head of the printer and the ink cartridge mount- 
ed on the printer, whichever positioned the printer is. 

In view of the foregoing problems, it is an object of 
the invention to provide an ink cartridge of simple struc- 
ture which is easy to handle and high in productivity, me- 
chanical strength and barrierabilrty, but without air mixed 
with the liquid ink being supplied from the cartridge, and 45 
without ink leaking out of the cartridge when a sheet of 
paper is printed. 

It is another object to provide a printer for use with 
such a cartridge. 

In accordance with a first aspect of the invention, 50 
an ink cartridge is provided, which includes a bag filled 
with ink and sealed. The bag is formed out of a laminate 
including films different in elongation. The bag is housed 
in a cartridge case. The case has a hole, through which 
a hollow needle can protrude from the outside into the ss 
case. The protruding needle can pierce the bag to take 
out ink from the bag. 

This cartridge can have very simple structure which, 



as stated above, includes a cartridge case and a bag 
housed in it. As also stated, the case has a hole through 
which a hollow needle can protrude. The needle may 
have an ink passage or bore formed in it. Ink can be 
taken out of the bag simply by the needle protruding 
through the case hole into the case and piercing the bag. 
Therefore, the cartridge can be produced very easily, 
and the production costs can be low. 

The laminate films differ in ductility. More ductile 
films are higher in elongation or breaking elongation. 
Less ductile films are generally higher in tensile 
strength, and strong against external injuries as well. 
Therefore, the laminate is strong against external inju- 
ries and has such a sealing effect that, when it is pierced 
by the needle, the pierced hole is blocked. In particular, 
if the cartridge is used with an inkjet printer, it is possible 
to, on the basis of the sealing effect, maintain good me- * 
nisc jses at the nozzles of the ink jet head for the follow- 
ing reason. 

When the needle has pierced the bag, and ink has 
been sucked (consumed) from the bag through the pas- 
sage in the needle, the bag contracts in volume. Be- 
cause the elasticity or resiliency of the bag tends to re- 
store the bag to the original shape, negative pressure 
develops in the bag and forces the ink in the nozzles of 
the inkjet head, back toward the cartridge. The negative 
pressure maintains the ink meniscuses formed at the 
front ends of the nozzles. As a result, it is not necessary 
for the cartridge to house a foamed member in it as is 
the case with conventional ink cartridges. 

Because the bag is housed in the cartridge, the bag 
is protected effectively against pressure, trouble, etc. 
from the outside. 

In order to improve the bag sealing effect, it is pref- 
erable that the laminate include a rigid film and a ductile 
film. The ductile film may be made of polyethylene, poly- 
propylene or other polyolefine resin which is high in 
strength and good as a gas barrier. 

At least one of the films may be a synthetic resin 
film which is not oriented. Because the film which is not 
oriented has no crystal orientation, cracks are not liable 
to develop in the film when the needle pierces it. The 
laminate may further include an adhesive layer between 
. adjacent two of the films. When the needle pierces the 
laminate, the adhesive layer bring the needle and the 
laminate into closer contact with each other, making the 
ink sealing effect more secure. Even if cracks develop 
in the surfaces of the laminate, the adhesive layer pre- 
vent the cracks from propagating. 

The rigid film may be a nylon film which is not ori- 
ented. In order to prevent ink leakage, the ductile film 
may be a linear chain low-density polyethylene (LLDPE) 
film. These films may be bonded to each other with a 
urethane adhesive layer. 

The laminate may include a film having compres- 
sive stress. When the needle pierces the bag (laminate), 
the stress causes this film to block the pierced hole. This 
brings the film into close contact with the needle, pre- 
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venting ink leakage securely. It is also possible to pre- 
vent the cracks developed in the laminate by external 
injuries from progressing. 

It is possible to form a laminate which includes a 
film having compressive stress by bonding films having s 
different coefficients of thermal expansion together at 
high temperature and cooling the bonded films. If the 
laminate of the bag includes an outer film having a high- 
er coefficient of thermal expansion, compressive stress 
can remain on the outside of the bag during cooling. 

It is possible to form the bag by folding the laminate 
in two and heat-sealing the edge of the folded laminate 
to shape the laminate into a bag. The bag may be 
housed in the cartridge case in such a manner that the 
sealed edge of the laminate may not be exposed 
through the hole of the case. In this instance, the needle 
can easily pierce the bag without causing ink leakage. 

In accordance with a second aspect, a printer is pro- 
vided, which includes a print head and an ink feeder for 
feeding the head with ink. The feeder includes a hollow 
needle which has an ink passage formed therein. One 
end of the passage communicates with the head. An ink 
cartridge can be mounted on and removed from the 
printer. The cartridge includes a bag filled with ink and 
sealed. The bag is formed out of a laminate including 
films different in elongation. The bag is housed in a car- 
tridge case. The case has a hole through which the nee- 
dle can protrude from the outside into the case. The pro- 
truding needle can pierce the bag to send ink out of the 
. bag into the head. 

This printer has structure suitable for the ink car- 
tridge of the invention, which includes a cartridge case 
and a bag housed in it. Ink can be taken out of the bag 
simply by the needle protruding through the case hole 
into the case and piercing the bag. Therefore, it is very 
easy to produce the printer, and it is possible to reduce 
the cost of producing the printer as well as the cartridge. 
As stated above, the laminate of the bag includes films 
differing in ductility. Therefore, the laminate is strong 
against external injuries, and the ink is prevented se- 
curely from leaking out even when the needle has 
pierced the bag. In particular, if the printer is an ink jet 
printer, it is possible, for the foregoing reason, to main- 
tain good meniscuses at the nozzles of the ink jet head 
. on the basis ol the sealing effect of the bag. By combin- 
ing the printer and the cartridge both of the invention, it 
is possible to make the printer very small. The printer 
may further include a holder for housing the cartridge. 
The holder may have a guide for guiding the hole of the 
cartridge case to the needle of the feeder. The cartridge 
may include a part for engaging with the guide. 

The needle of the printer may have a hole formed 
at its end adjacent to the other end of its ink passage. 
The hole communicates with the passage. 

Otherwise, the needle may have a hole formed 
through its peripheral wall near this end of the needle. 
The hole communicates with the passage. In this case, 
in interlocking relation with the removal of the ink car- 



tridge from the needle which has pierced it, a<:over may 
be caused to cover the needle hole in order to prevent 
the ink from leaking through the hole. The cover may be 
a boot, a ring or the like made of rubber or the like which 
covers the whole needle or the hole. 

The present invention will be more clearly under- 
stood from the following description, given by way of ex- 
ample only, with reference to the accompanying draw- 
ings in which: . 

Figs. 1 A and 1 B are schematic side views of an ink 
jet printer according to one of the embodiments, 
showing the printer with the housing lid closed and 
open, respectively; 

Fig. 2 is an enlarged perspective view of part of the 
printer; 

Fig. 3 is a further enlarged perspective view of part - 
of the printer; 

Figs. 4A and 4B are enlarged cross sections of part 
of the printer, showing the printer with the lid closed 
and open, respectively; 

Fig. 5 is an enlarged perspective view of the ink car- 
tridge of the printer; 

Fig. 6 is a partial schematic side view and another 
schematic side view of the ink bag housed in the 
cartridge; 

Fig. 7 is a further enlarged cross section of part of 
the bag; 

Fig. 8 is a cross section of part of an ink jet printer 
according to another embodiment of the invention, 
showing the ink cartridge being fitted into the hous- 
ing lid; 

Fig. 9 is a cross section of part of the printer shown 
in Fig. 8, showing the cartridge having been put in 
the lid; 

Fig. 10 is an enlarged perspective view, partially in 
section, of part of the printer of the first embodiment, 
showing the needle having pierced the bag; 
Figs. 1 1 A and 1 1 B are a side view and a longitudinal 
cross section, respectively of part of the hollow 
needle of an ink jet printer according to still another 
embodiment of the invention. 

With reference to Figs. 1 A and 1 B, a printer 1 is an 
ink jet type recorder which can print a printing medium 
by ejecting ink onto the medium while the printer is 
moved manually over the medium. The printer 1 in- 
cludes a housing la. Formed on the bottom of the hous- 
ing la are a print head (recording means) 2 for ejecting 
ink and a frame 1b. The frame 1b supports a roller 3 for 
spacing the printer 1 at a constant distance from the 
printing medium while the printer 1 is moved over the 
medium. 

The rotation of the roller 3 is transmitted through a 
pulley, a belt, etc. (not shown) to an encoder (not 
shown), which is fitted in the printer 1 . The number of 
revolutions and the rotational speed of the roller 3 are 
measured with the encoder. On the basis of the meas- 
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ured values, the amount of movement of the printer 1 is 
detected with a controller (not shown), which is fitted in 
the a-inter 1, for controlling the drive of the printer. On 
the oasis of the amount of movement, printing control is 
made for the printer 1 . Ink is stored in an ink cartridge s 
4. The housing la has a cavity or recess 1c, in which the 
cartridge 4 can be positioned. The housing 1a is fitted 
with a housing lid or.cover 1d, which is so shaped that 
the cartridge 4 can be fitted in it. As shown in Fig. 2, the 
lid 1d includes a pair of opposite side walls and a wall 10 
connecting their adjacent edges together. As best 
shown in Fig. 3, the housing la includes a pair of support 
plates 11 , on which a pin or shaft le is supported rotat- 
ably. As shown in Fig. 2, the bottom of the lid 1 d is fixed 
to both ends of the pin le outside the support plates 11 *s 
so that the lid can pivot around the pin le into and out of 
the cavity 1c. 

Positioned in a lower portion of the lid 1d is a car- 
tridge holder 7, which is fixed to the pin le in order to 
turn with the lid around the pin. A hollow needle 7a ex- 20 
tends through and is fixed to an upper portion of the 
holder 7. Both ends of the needle 7a are open. An upper 
portion of the needle 7a enters the cartridge 4 when the 
cartridge is placed on the top of the holder 7. The hous- 
ing cavity 1c is so shaped that the lid 1d, cartridge 4, 25 
holder 7 and needle 7a can be positioned in it when the 
lid is closed. 

As shown in Figs. 4A and 4B, the lower end of the 
needle 7a is connected to a flexible supply tube 9, which 
can bend as the holder 7 turns. The tube 9 is connected 30 
to the print head 2 so that ink can be supplied from the 
cartridge 4 to the head Thus, the lid 1d and holder 7 
can turn together relatively to the housing la. 

With reference to Fig. 5, the cartridge 4 includes a 
cartridge case 41, which is a resinous hard case, and 3S 
an ink bag 42 housed in the case and containing ink. 
The needle 7a shown in Figs.4A and 4B is a tubular 
merroer, and at least its portion which can pierce into 
'th* 0*3 42 has a constant outer diameter and a smooth 
Oi.. surface. It is preferable that the outer surface be 40 
cc j with silicon. The upper portion of the needle 7a 
extends longitudinally of the cartridge 4 positioned in the 
lid 1 d. Precisely, this portion extends longitudinally of the 
bag 42 put in the cartridge 4 in 1he lid 1 d. 

As shown in Fig: 5, the cartridge case 41 is a hollow 45 
box having a window 41a formed through its one end 
wall, through which the upper portion of the needle 7a 
can enter the case. The case 41 includes a pair of outer 
protrusions 41b formed on opposite side walls thereof. 
The protrusions 41 b are near to the other end wall of the so 
case 41 . As shown in Figs. 8 and 9, the ltd 1 d has a pair 
of top recesses formed in opposite side walls thereof for 
engagement with the cartridge protrusions 41b. The 
protrusions 41 b prevent the cartridge 4 from being fitted 
in the lid 1d with the window 41a up (Fig. 5). ss 

The cartridge case 4 may not necessarily be very 
liquid-tight. The window 41a is larger sufficiently than 
the diameter of the needle 7a, and functions as an air 



vent hole, also. 

The ink bag 42 is made of synthetic resin film. More 
specifically, as shown in Fig. 7, the bag 42 is made of 
laminated film 30, which includes an inner ductile film 
20 as a sealing layer and an outer rigid film 22. The films 
20 and 22 are bonded to each other with an adhesive 
layer 21 interposed between them. The inner layer 20 
is a synthetic resin film which has a high elongation per- 
centage. The outer layer 22 is a synthetic resin film 
which has a low elongation percentage, and which is 
high in mechanical strength, such as tensile strength 
and rigidity. 

As defined by JIS K6900, the elongation percent- 
age of a synthetic resin represents the deformation of 
the resin with respect to a tensile force, and is the ratio 
of the length of the elongated material to the original or 
initial length of the material. The elongation percentage 
until fracture of a material is referred to as the breaking 
elongation (extension), or simply as the elongation or 
the elongation percentage, the ductility, or the like of the 
material. The elongation percentages of various syn- 
thetic resin materials are shown on pages 136 and 137 
of the first edition of Kimimasa Ito "PLASTIC DATA 
HANDBOOK" (Kogyo Chosakai), for example. 

The whole ink bag 42 is formed out of the laminated 
film 30. As shown in Fig. 6, the film 30 is folded in two, 
and the edge 42a of the folded film is heat-sealed to 
form the bag 42. The ink bag 42 containing the ink there- 
in may be manufactured by the following process. For 
example, the laminated film 30 is folded in two, and a 
side end and a lower end of the folded film are tempo- 
rarily sealed to form a bag with an opening at the upper 
end. After discharging the ink into the bag through the 
opening of the upper end, these ends are heat-sealed. 

Figs. 8 and 9 show another ink bag 42 which can 
be housed in the cartridge case 41. In order to improve 
its durability and sealing effect, this bag 42 is made of 
laminated film including two ductile film layers (20) and 
rigid film layers (22) which are laminated alternately. 

As a result of the heat sealing, the resin of the 
sealed edge 42a of the ink bag 42 is modified or con- 
verted, and/or the lamination structure of this edge is 
broken, so that the sealing effect of the edge is lowered. 
If the needle 7a pierced the edge 42a, ink might leak 
out. Therefore, the bag 42 is housed in the cartridge 
case 41 in such a manner that the edge 42a may not be 
exposed through the case window 41 a so that the nee- 
dle 7a may not pierce this edge. 

The detail of the laminated film 30 and a method of 
forming this film are described below. 

The material of the ductile film 20 has a higher co- 
efficient of thermal expansion than the rigid film 22. The 
films 20 and 22 are bonded to each other with the ad- 
hesive layer 21 at high temperature. The bonded films 
are cooled to room temperature. When the films are 
cooled, the ductile film 20 shrinks more than the rigid 
film 22, applying compressive residual stress to the rigid 
film. 
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The ductile film 20 may be a film not oriented of low 
density polyethylene, polypropylene or other polyole- 
fine. polyvinyl chloride, or the like. Each of these mate- 
rials has an elongation percentage of 300 or more %. In 
general, these materials are so good barriers that, if the s 
ductile film 20 is one of them, little gas such as oxygen 
and steam permeates through the film 20, and mixes 
with the ink in the bag 42. 

The rigid film 22 may be a film not oriented of polya- 
mide nylon or' other nylon, polyethylene terephthalate io 
(PET), or polyimide. Because the films 20 and 22 are 
not oriented and have no crystal orientation, cracks are 
not liable to develop in them. Because the compressive 
residual stress is applied to the rigid film 22 when the 
laminated film 30 is formed, cracks are not liable to de- 1* 
velop in the rigid film 22. When the needle 7a pierces 
the ductile film 20, the elasticity of this film develops re- 
sidual stress at the pierced film part in the directions in 
which the needle is tightened. Even if very small cracks 
develop in the rigid film 22, the adhesive layer 21 pre- 20 
vents them from propagating to the ductile film 20. 

Consequently, when the needle 7a pierces the lam- 
inated film 30 of the bag 42, as shown in Fig. 10, no 
cracks develop in the pierced part of the ductile film 20. 
This keeps the bag 42 closed, preventing the ink 43 from 25 
leaking out of it, and outside air from entering it. There- 
fore, the bag 42 functions as a highly air-tight and liquid- 
tight bag. 

If the adhesive layer 21 is a known elastic adhesive, 
it is more effective in preventing the cracks from propa- 30 
gating. Besides, when the needle 7a pierces the layer 
21, the elastic adhesive is more effective in keeping the 
outer surface of the needle and the cut surface of this 
layer in close contact with each other. Therefore, this 
adhesive is more effective in preventing the ink from 35 
leaking out and air from mixing with the ink. 

With reference to Figs. 1, 4, 8 and 9, the ink car- 
tridge 4 is fitted in the lid Id in the following way. 

With the lid 1d open, as shown in Fig. 1 B, the car- 
tridge 4 is put into the lid from above in the indicated 40 
direction. As the lid 1d opens, the needle 7a fixed to the 
cartridge holder 7 turns outward around the pin le. The 
top of the needle 7a faces always toward the top of the 
lid 1d, that is to say, toward the bottom of the cartridge 
4 being put into the lid. Consequently, when the car- 45 
tridge 4 is fitted into the lid id, the needle 7a protrudes 
through the window 41a into the cartridge, piercing the 
ink bag 42. As a result, the cartridge 4 and needle 7a 
are connected smoothly together. As stated above, the 
needle 7a is a tubular member, and at least its portion 
which can pierce the ink bag 42 has a constant outer 
diameter and a smooth outer surface. The needle 7a is 
characterized in that, when the ink cartridge 4 is fitted 
into the lid 1 d, the needle 7a pierces the bag 42 perpen- 
dicularly to the cartridge bottom surface. More precisely, 
the needle 7a pierces the bag 42 perpendicularly to the 
laminated film 30. Therefore, when the needle 7a pierc- 
es the film 30, the pierced hole is not larger than neces- 



sary, and the needle and film do not interfere with each 
other, so that no cracks develop in the film. While the 
cartridge 4 is fitted, the film 30 and the needle 7a, which 
has pierced it, are in close contact properly and uniform- 
ly with each other, without gaps formed between them. 
Consequently, while the cartridge 4 is fitted, the needle 
7a does not easily come out of it, and no ink leaks 
around the needle through the pierced hole. 

As stated above, the upper portion of the needle 7a 
extends longitudinally, not along the width, of the ink car- 
tridge 4 positioned in the lid 1d. Precisely, this portion 
extends longitudinally of the ink bag 42 put in the car- 
tridge 4 in the lid 1d. Therefore, even when part of the 
ink in the bag 42 has been consumed and the bag has 
deflated, the laminated film 30 does not cover and block 
the top of the needle 7a. Consequently, all of the ink can 
be supplied. 

Figs. 11 A and 11 B show a modified hollow needle 
7b for use in place of the needle 7a. The needle 7b has 
an ink passage or bore 70 formed in it, and its top is 
tapered and closed. The needle 7b has a pair of holes 
71 formed through its circumferential wall near its top : 
which open into the passage 70. In interlocking relation 
with the removal of the ink cartridge from the needle 7b 
which has pierced it : a cover (not shown) may be caused 
to cover the needle holes 71 in order to prevent the ink 
from leaking through them. The cover may be a boot, a 
ring or the like, which may be made of rubber, for cov- 
ering the whole needle 7b or the holes 71. When the 
needle 7b pierces the ink bag, the needle is not liable to 
damage the bag more than necessary, and foreign bod- 
ies, broken pieces of the bag, etc. are prevented from 
entering the needle. 

The present invention is not limited to the foregoing 
embodiments, but various modifications can be made 
without departing from the scope of the invention as de- 
fined in the appended claims. For example, the whole 
ink bag 42 is formed out of the laminated film 30, but the 
bag structure is not limited to this. Instead, an ink bag 
may be made of rigid film (22), and only its portion for 
exposure through the window 41a of the cartridge case 
41 may be of laminated structure, where the inner sur- 
face of the rigid film is lined with a ductile film (20) stuck 
to it. However, if the whole bag 42 is lormed out of the 
laminated film 30, the bag as a whole can be more rigid 
and closer sealed. This makes it possible to provide a 
reliable ink bag which is strong against external injuries, 
and from which no ink leaks. In this case, during the pro- 
duction of the ink cartridge 4, it is not necessary to po- 
sition the bag 42 relatively to the window 41 a of the car- 
tridge case 41 when the bag is housed in the case. 

The foregoing embodiments have been described 
in connection with a manually movable (scanning) print- 
er as an example, but the invention is not necessarily 
limited to the structure of this printer. The invention can 
also be applied to various recorders each for use with a 
replaceable ink cartridge. Of course, the invention can 
be applied to automatically movable printers as well. 
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Claims 

1. An ink cartridge (4) comprising: 

a bag (42) filled with ink (43) and sealed, the 
bag being formed out of a laminate (30) which 
includes films (20, 22) different in elongation; 
and 

a cartridge case (41) in which the bag (42) is 
housed, the case (41) having a hole (41a) 
through which a hollow needle (7a) may enter 
the case (41 ) from the outside and pierce the 
bag (42) to take out ink from the bag (42). 

2. The cartridge defined in claim 1 , wherein the lami- 
nate includes a rigid film (22) and a ductile film (20). 

3. The cartridge defined in claim 2, wherein the ductile 
film (20) is made of polyolefine resin. 

4. The cartridge defined in claim 1, 2 or 3, wherein at 
least one of the films (20, 22) is a synthetic resin 
film which has not been oriented. 

5. The cartridge defined in any preceding claim, 
wherein the laminate further includes an adhesive 
layer (21) between adjacent two of the films (20, 
22). 



municating at one end thereof with the head; 
and 

an ink cartridge (4) according to any preceding 
claim which can be mounted on and removed 
s from the printer. 

11 . The printer defined in claim 1 0, and further compris- 
ing a holder (1c) for housing the cartridge (4), the 
holder having a guide for guiding the hole of the car- 

io tridge case to the needle of the feeder. 

12. The printer defined in claim 11, wherein the car- 
tridge (4) includes a part (41 b) for engaging with the 
guide of the holder. 

75 

13. The printer defined in claim 10, 11 or 12, wherein 
the needle (7a) has a hole formed at the end thereof 
which is adjacent to the other end of the passage 
thereof,' the hole communicating with the passage. 

20 • 

14. The printer defined in claim 10, 11 or 12, wherein 
the needle (7b) has a hole (71 ) formed through the 
peripheral wall thereof near the end thereof which 
is adjacent to the other end of the passage (70) 

2S thereof, the hole (71 ) communicating with the pas- 
sage (70). 



6. The cartridge defined in any preceding claim, 30 
wherein the laminate (30) includes a film having . 
compressive stress. 

7. The cartridge defined in claim 6, wherein the lami- 
nate (30) includes films having different coefficients 35 
of thermal expansion, the films being bonded to- 
gether at high temperature and cooled thereafter. 

8. The cartridge defined in any preceding claim, 
wherein the bag (42) is formed by folding the lami- 40 
nate in two and heat-sealing the edge of the folded 
laminate to shape the laminate into a bag, the bag 
(42) being housed in the cartridge case (41 ) in such 

a manner that the sealed edge may not be exposed 
through the hole. (41a) of the case. *s 

9. The cartridge defined in any preceding claim, 
wherein the laminate includes a nylon film and a lin- 
ear chain low-density polyethylene film which are 
laminated to each other with an adhesive layer, the so 
nylon film being not oriented. 

10. A printer (1) comprising: 

a print head (2); ss 
an ink feeder for feeding the head with ink, the 
feeder including a hollow needle which has an 
ink passage formed therein, the passage com- 
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(54) Ink cartridge and printer 

(57) An ink cartridge (4) includes a bag (42) filled 
with ink and sealed. The bag is housed in a cartridge 
case (41). The bag is formed out of a laminate (30) in- 
cluding a ductile film (20) and a rigid film (22) which are 
laminated together. The case has a hole, through which 



a hollow needle (7a) can protrude from the outside into 
the case and pierce the bag to take out ink from the bag. 
The laminate has such a sealing effect that, when it is 
pierced by the needle, the pierced hole is blocked. The 
cartridge is suitable for an ink jet printer. 
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